An optimized purification and reconstitution method for the MscS channel: strategies for spectroscopical analysis.
The mechanosensitive channel of small conductance (MscS) plays a critical role in the osmoregulation of prokaryotic cells. The crystal structure of MscS revealed a homoheptamer with three transmembrane segments and a large cytoplasmic domain. It has been suggested that the crystal structure depicts an open state, but its actual functional conformation remains controversial. In the pursuit of spectroscopical approaches to MscS gating, we determined that standard purification methods yield two forms of MscS, with a considerable amount of unfolded channel. Here, we present an improved high-yield purification method based on Escherichia coli expression and a biochemical characterization of the reconstituted channel, optimized to yield approximately 4 mg of a single monodisperse product. Upon reconstitution into lipid vesicles, MscS is unusually prone to lateral aggregation depending on the lipid composition, particularly after sample freezing. Strategies for minimizing MscS aggregation in two dimensions for spectroscopic analyses of gating have been developed.